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JE====~ Complainant's 

Dr. Charles M . Auer. Director 

U.S. Environrnencal Prot.ecuon Agency 

Office of Pollution Prevention and Taxies 

· Chemical Control Division 

410 M Street NW Room 403 

Washington. D.C. 20460 

Dear Dr. Auer 

January 25, 2001 

In my June 23. 2000 letter that transmitted DuPont's Voluntary Use and Exposure 

Information Profile (UEIP) for Ammonium Pertluorooctanoate (APFO. CASft3823-26-

l ). I noted that. as part of the ongoing surveillance of workers potentially exposed to 

APFO. a series of blood samples were taken in year 2000 from workers and that DuPont 

would voluntarily submit a summary of the results when they became available. 

The results of the blood serum tests are now available. A summary of this year's results 

for workers with identified APFO exposure pocential is below. 

1 Year II of Minimum Maximum Mean 

Samples Concenuation C oocentralion Concentration 

(ppm) (ppm) (ppm) 

2000 ! 72 0.02 9.0 I 1.53 

Note the following concerning the abo.ve data: 

,. Five samples. all from workers in one particular job, tested greater than 5.0 

ppm. Among the jobs with potential APFO expoaure, this JOb should have the 

least exposure potential . We are investigating the cllUSC of these elevated 

results in this group of worlcers. Eliminating the five data points from these 

worlters gives a maximum concentration of 4.9 ppm and a mean concentration 

of 1.16 ppm. 

~ Some employees not routinely wooong with APFO provided blood samples. 

APFO levels in this group of peol'le are consistently less thaD 0.2 ppm. 
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January 25. 2001 
Dr. Charles M. Auer 

:;.. Blood serum APFO concentration seems to be a function of length of time in 

assignments with potential APFO exposure. Due to variances in length of 

service among workers in assignments with potemial APFO exposure, average 

values may be influenced not only by exposure potential but also by average 

length of service of the volunteer group. 

Additional groundwater and surface water measure ments have been reponed and some 

older data has been located. These additional data are reponed on pages 5 and 6 of a 
revised Voluntary UEJP. Please replace the previous submission with the attached 

version. Not~ th<'t there ts a public copy and a copy containing Confidential Business 

[nformation. 

If you wish to discuss the information contained in this document, please contact Robert . 

F. Pinchot at (302)999-4074 or e-mail at Roben..F Pinchotlii!H duoonLcom or me at (302)366-

5259. 

Very truly yours, 

~~1~ 
Gerald L Kennedy 
Director, Applied Toxicology and Health 

Attachments 





Voluntary UEIP, A-llium hrltuo~te 
RtYlled ]UDal')" lOll 

Voluntary Use and Exposure Infonnation Profile 
Ammonium Perlluorooctanoate (APFO) 

(revised January 2001) 

.Vou: T1u U.fo~,. cortlllin•d lit tiW docru'""' u su.bmilud vol.wsuuily tUtd lft4J II• su.bj•ct UJ /Ulan ,,.;,iD,. lUIIUor mo4i/fca;tiort. 

CONFTDENTI6L BUSINESS INFORMATION REDACTED 

I. CHEMICAL IDENTIFICATION 

Chemical Name: Ammonium Perfluorooctanoate 
3825-26-1 CAS Number: 

II. COMPANY IDENTIFICATION 

Company Name: E. I. du Pont de Nemours and Company 

Site Locadoa.s: 

Site where APFO is used as a reaction aid: 

Washington Worlu 
Route 892 
Washington, WV 26181 

Sites where APFO containing products made at WashinatOO Works 
are processed: 

Parlin Plant 
Cheesequake Road 
Partin. NJ 08859 

Spruance Plant 
5401 Jefferson Davis Hwy. 
Richmond. Y A 23234 

Site which disposes or waste containing APFO: 

Chambers Work.s 
Rte. 130 
Deepwater. NJ 08023 



Voluntary UEIP. Am-mum Porftuorooc:tuloete 
Re..u.d Jeaury 2001 

Technical Cootac:t: Robert F. Pinchoc 
(302) 9994074 
DuPont Fluoroproducts 
Chesmut Run Plaza 
Bldg. 711/2210 
Centre Boulevard 
Wilmington. DE 19805-0711 

Ul. DUPONT AND CUSTOMER ACTIVITIES 

Namtfn DescriRdog of APFO Us 

The block diagram on the back page titled "DuPont US APFO Balance" describes the 

processe! discussed below and the estimated emiss10ns associated with these activities. 

DuPoot uses APFO as a reaction aid in the production of polytetrafluoroethylene (PTFE) 

and teO'Ifluoroethylene (TFE) co-polymers. The process utilized at DuPont's 

Washington Works for making PTFE and co-polymers consists of polymerizing TFE 

(and other co-monomers if desired) in an aqueous media with a small amount of APFO to 

aid in the reaction. 

Following the polymerization step, the polymer dispersion is either dried to remove water 

and APFO or concentraied (removing some of the APFO), stabilized and sold as an 

aqueous dispersion. The dried polymer contains very little, if any, APFO. 

The APFO removed from the polymer is recovered for recycle, cap!'Ured and destroyed 

off site in an incinerator. caprured and sent to an offsite industrial landfill. and/or emitted 

to air or water at the Washington Worlc.s. 

The stabilized polymer dispersions are sold by DuPont to indu.saial customers (both in 

the US and outside the US) for a variery of uses, internally transferred to the DuPont 

Spruance Plant for the production of Teflon~ fibers and PTFE coated synthetic fibers, or 

internally transferred to the DuPont Parlin Plant for the production of Teflon® Finishes. 

A small amount of non-hazardous waste polymer. water, APFO and other additives 

generated at Wuhington Worb is treated in a wastewater treatment faciliry at DuPont's 

Chambers Worlc.s. This material is either emitted in the Chambers Works water discharge 

or captured on carbon and landfilled in a ~ure landfill. 

The internal process at the DuPont Spruance Plant to produce Teflon® fibers involves, 

for most of the product. a "sintering" step in which the APFO contained in the product is 

destroyed by the following reaction: 1 · 

1 PJ. ~ D.C.Iloe. ''Thermal O.Comr,;ainoa of CS Aoonneted SurfactaDII and Releled Maleriels 

Studied by Hiah T~ Gu-pt- 'F NMil A New Alternative to ThennaJ Onvilllelric Analysis" , 
DW'o111 I__. bpan. 

Co '1 d '..._ W~do• Redacted Pap2 
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This reaction goes to completion at 350°C and 0.2s residence time. A small amount of 

product processed at DuPont's Spruance plant does not get sintered and thus contains a 

small amount of residual APFO. These products are used for industrial pump. valve and 

compressor pack.ing ma.cerials. 

The process for rnak..ing Teflon~ finishes at the DuPont Parlin Plant involves a blending 

operation of fluoropolymer dispersions ·with other additives including solvents, binders. 

and pigments. The small amount of APFO emissions to water from this facility is due to. 

waste generated during product changeovers. Some of the fluoropolymer dispersion is 

processed at contract facilities where the material is dried at temperatures >350°C thus 

destroying the APFO according to the reaction above. This dried material is then 

incorporated into finishes products. 

The final product produced is then sold to applicators that apply the product to a substrate 

(such as cookware) via automated spraying or rollercoating. Emissions of APFO from 

these operations consist of overspray that is either captured on filters and landfilled or 

absorbed into water resulting in a water emission. Product that is applied to the substrarc 

is then typically "sintered" at temperatures approaching 800°F resulting in the removal of 

the APFO from the substrate and subsequent destruction according to the reaction above. 

Customers of dispersion products use the material for a variety of applicatiolll. However. 

most applications involve a "sintering" step where the APFO is destroyed. There are a 

small number of applications [ ] where the customer heats the 

dispersion producu to temperatures that allow the APFO to sublime resulting in air 

emission.s. There are also a small number of applications [ } where 

the customer's product is not heated resulting in the APFO staying with the product. 

These applications include industrial pack.ings. and indusaial filter fabrics. 

IV. SITE RELEASE AND TRANSFER INFORMATION FOR TRI CHEMICALS 

Not applicable- APFO is not listed on the TRI 

V. SITE RELEASE AND TRANSFER J11.1'FORMA TION FOR NON· TRI CHEMICALS 

A. On-site Air Releases 

Estimated Total Annual Releases lbs.l999) 
Wuhin.,nn Woru fldin ......... _._. Workl 

Fulritive Negligible 0 0 0 

Staclt (Point Source) 24000 0 0 0 

..... ) 
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Commenu 

Air emissions are estimated using engineering calculations and judgemenu and 

limited measurements of specific point sources conducted in the past. 

B. On-site Water Releases 

w 
Point Source 

Cornmcnu 

Water emissions arc estimated using engineering calculations and judgements and 

limited measurement! of specific sources conducted in the pa.st. 

Washington Worb emissions occur for approximately 350 days/yr while the 

other sites' emissions occur for 10-100 dayslyr. Releases of APFO to the Ohio 

River from the DuPont Washington Worb Plant were modeled using tbe 

Probabilistic Dilution Model (PDM Beta Version 4.0 Beta June II, 1999, US 

EPA Office of Pollution Prevention and Toxics) and a constructed Microso~ 

Excel spreadsheet model. APFO release data for 1996 wen used in bod! 

modeling exercises. 2 The PDM indicated that APFO concentrations of 1.0 

jJ..APF0/1 would be exceeded about SO* of the time durin a the year. APFO 

concentrations of in the river would exceed 0.1 1!1 APFOII 90'l& of the time 

durina the year and I 0 Iii APFOII about 2.2* of the time during the year. 

Averap annual APFO concentrations in the Ohio River calculated by usin1 a 

Microso~ Excel spreadsheet was 0.4231J.8 APFOIL. Modeled AFPO 

concentrations in the river ranged from a low of 0.199 IJ.8 APFOIL in Mata. to a 

high of 0.965 IJ.8 APFOII in September, which correspond to high and low river 

flows, respectively. Average Ohio River flows and volume data calculated from 

the US Geological Survey was collected at the Belleville Dam and used in the 

spreadsheet model. The Belleville Dam is on the Ohio River 13 miles downstream 

of the Washington Worb Plant. This river flow data is the closest locatioa 

downstream from the plant where this type of information is available. 

In 1999, a drinkina water sample obWncd from GE plastics, Washin&tOG WV, 

immediately downstream on the Ohio River from DuPont WashingtOil Works 

showed O.SS2IJ.IIl APFO. 

1 W.R.lkni. "MocWiDa ~~of Ammonium Pcrli~M inw lhe Ohio Rivw". OuPoa& 111-.1 

!Upon ENSE.o54-00. 

'1 
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In addition. s&mple3 obtained in January 2000 from three different wells at the 

Lubeck Public Service District, downstream of Washington Worb on the Ohio 

River, showed O.SJ.lg/1, O.~g/1 and 0.313 1!111 APFO. Sub~quent samples in 

April, May, and August 2000. showed a maximum of0 . .59 J.lg/1 and a minimum of 

0.07J.Lg/l. 

C. On-Site Land Releases 

Chambers Works treatS APFO containing waste in a wastewater treatment system. 

Engineering calculations and judgements and limited measurements of specific 

sources in the past estimate that approximately 30% of the APFO in the 

wastewater treated is adsorbed on to a carbon media that is landfilled on site. 

These land release3 are estimated to be 8.000 lb in 1999. 

Prior operations have resulted in measurable APFO concentrations in three 

landfills operated by the Washington Woru in West Virginia. At LewtJ landfill. 

surface water measurements in 1999 and 2000 ytd range from 2.23J.Lg/l to 

3240J,Lg/l. with an average of 1392J,Lg/l. Groundwater measurement! taken during 

the same time period at Letan landfill range from 60.31!1fl to 17400J.Lill, with an 

average of 2.537J.Lg/l. At the "local landfill". the groundwater concentrations 

range from 0.046J,Lg/l to 391!111 with an average of 8.831lifl. Surface water 

samples at the "local landfill" range from 0.54~ to 87~. with an average of 

l8 . .5J.Lg/l. At Dry Run landfill. there are limited measuremenu of groundwater 

and surface water, with the maximum concentration in iJOUndwater of 1.5J.Lg/l and 

the !tWlimum concentnUion in the pennitted outfall of ~- In 1990. samples 

of surface water were taken and showed concentrations IS hiJb IS 1.6mg114
. In 

1992, samples in the ''upper" and "lower" ponds near Dry Run landfill measured 

2201J.g/l and 2301J.gll, respectively. Samples taken in these locations at Dry Run 

landfill have since shown lower concentrations. 

In 1999, a RCRA Facility Investigation wu completed for Washington WorlcJ.; 

and wu submitted to EPA Region ill in June !999'. The report contaius data on 

groundwater concentrations of APFO at Washington Works. · 

' M1p1 of U. IUidfilllocM!oaa IIIII specific monitorin1 loc:aboDI IIIII reaiiiU ..., available upon reqUUL 

' nw validiay of U.. 1990 aaalyaa canoot be venfled siDCe !he IDIICbod UMd for lft&lysia.lbe sample 

leclmiqua, IIIII ct.lD ol CUIUldy. the sample qualiay contrOVquality llllll"IIIICC procedures. aDd lhenfonl the 

~ o!( u. r.ula .. 1101 !mown. 
'Repan -l\lbmia.d 1D Mnll. T. Koadl. Remedial Proi"'D Muapr. EPA Rqioa ill. Plliladelpllia. 
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D. Transfers to Off-site Locations 

Washington Work.s: 

VI. ON-SITE WORKPLACE EXPOSURE 

A. Information on the Number of Employees Potentially Exposed 

The tables below ~be the number of workers that may be exposed to APFO in year 
2000 d~g their nonnal work activitie3 for each of the three sites where APFO is used 
or APFO containing product is processed. 

Washington Works 
Hours/Day Days/_yr 

<10 10-100 I I00-250 
<0.25 ! 
0.25-1 
1-8 242 
>8 ! 

Routine worker activities that have potential for exposure: 

)o Handling raw material APFO 
)o Handling raw dispersioru containing APFO 
)o Maintenance of polymerization reaction systerru 
)o Polymer dryer operation and maintenance 
)o Packout of PTFE and co-polymer dispersion products 
)o Operation and maintenance of APFO recovery systerru 

• T~ to Cbambcn Worb facility<- sectioa B and C above) 

f 

>250 

Pap6 
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Parlin Plant 

( 

! Houn/Day Da slvr 

I <10 10-100 100-250 

I <0.~ 
t 0.25-1 18 

I 1-8 
I >8 

Routine worker activities that have potential for exposure: 

}I> Handling of PTFE and Co-polymer dispersion products 

}I> Operation and maintenance of blending facilities 

)- Packout of finished product 

>250 

Note that at no Lime is the mat.erial handled at the Parlin Plant at an elevated temperature 

where the APFO could sublime. Therefore. there is little potential for exposure to 

airborne APFO at this facility. All exposure potential is through skin contact during 

handling of the polymer dispersion materials. all of which contain < 1% APFO with most 

containing <0.25% APFO. 

S PI >pruance ant 

Hours/Day Da s/vr 

<10 I 10-100 100-2~ 

<0.25 I 
0.25- 1 I <10 

1-8 I 
>8 i 

Routine worker activities thai have potential for exposu.R: 

> Handling of PTFE and Co-polymer dispersion producu 

)- Operation and maintenance of fiber coating facilities 

}I> Operation and maintenance of sintering rolls 

}I> Packaging of non-sintered product. 

>250 

Note that the PTFE and co-polymer dispersion products used at the Spruance site contain 

<0.9% APFO, with most containing approxima1ely 0.3% APFO. 

B. Information on the Exposure Levels of Washington Worts Employees 

Since molt of the proc:euing done in the US with APFO and APFO containing 

intermediates and products is done at Washington Worts, DuPont's airborne industrial 

hygiene data ia concentrated at that site. The limited measurements of airborne APFO 

concentrations at the other sites where APFO containing products are used have shown 

much lower levels (mosdy non-detectable) levels of APFO. 'The da1a in the table below 

C..-' ' 1 ......._ lllto..-ctoa lledact.M ...... , 
IIJ 

1 

i 

i 
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reflect monitoring done over the last 5 years at Washington Works. The sample results 
are a combination of chemical operator and maintenance worker personal samples. 

Year Sample it of Minimum 

I 
Maximum ' Mean Standard 

Type Samples Concentration Concentration (mpb) Deviation 
(mpb7

) (mob) 
1999 Partial 100 <0.0 1 I 0.58 0.061 0.151 
1998 Shift 83 .001 ! 0.78 0.103 0.145 

I 1997 (mostly 100 <0.01 ' 2.4 0.146 0.378 
i 1996 6-8 73 NID I 0.29 O.OS.5 0.069 

1995 hours) 32 NID ! 0.16 0 .067 0.063. 

Partial shift air samples are taken at the rate of 200 mUmin using a Tena.x collec:tion tu~ 
that has been pretreated with sodium hydroxide/ethylene glycol/methanol. The APFO is 
desorbed from the tubes using methanolic hydrogen chloride, which also serves as a 
derivatizing reagent. converting the APFO to its methyl ester. After worlcup, the methyl 
ester is quantified using a gas chromatograph equipped with an electron capture dereetor. 
The methyl ester of perfluorodecanoic acid is used as an internal standard. and at leut 
three calibration samples are prepared to cover the concentration range of interesl. 
Precision is estimated to be +1- 10% relative. 

The data above show average3 consistently below the AGCHI 11.. V of 0.0 I mi/m3
, witb 

only a very few samples above the TL V. Where results an: above or near to the 11.. V, the 
event is invC3tigated and corrective action (additional personal protective equipment or 
engineering controls) to reduce the exposure levels is undenalten. Older data from the 
I 980's show higher levels of exposure. In the early 1990's. Washington Worts switched 
from receiving the APFO as a powder to receivina it as an aqueous .solution. This chanp 
was done to reduce the potential for exposure during handling of the dry powder. II 
should be noted that in the 1997 time period, the site was starting up new APFO recovery 
facilities. Operatina and m&intenance difficulties associated with the start-up of these 
facilities may have contributed to the higher levels of APFO in the personal sampla 
durin1 that year. 

Task specific monitoring data and wipe monitorina data exist. However, these data .. 
not indicative of employee exposure and are not presented here. These samples an: taken 
to identify areas where additional exposure controls may be neces.s.uy. 

Engineerina controls to reduce exposure consist of the followina: 

:> Reaction systems an: closed systems with continuow ambient monitorinl for 
monomer concentrations 

:> Ventilation systems are installed wbere airborne concentrations an: sianific:ant 
:> The polymer dryers operate under neaative pressure to contain APFO and 

other marcrials. 
:> Recovery systems are in place to reduce airborne emissions. 

1 mpO- IIIIHa I*' billioD. 0-'6mpb i1 equivalent to the ACGIH n. V of 0.0 I mt/ml 

Ca 'f ' '......_ Jm..-doa lledKt.d ...... ,, 
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Persona! proteCtive equipment that workers regularly wear consist of the following: 

:> Safety shoes and side-shield safety glassa in all areas. 
:> £mpervious gloves when handling APFO solutions or aqueous dispersion 

products. 
:> Chemical proteCtive coveralls and goggles or face shields when the possibility 

of splashes of APFO containing solutions is present. 
);> . Airline respirators or cartri~ge respirators where monitoring has shown to 

have high expo!un: potential . 

At Wa.shington Woru, blood serum levels of APFO have been measured since 1981. 

Measurements of blood fluoride levels have been taken prior to 1981, but are of limited 

value in assessing exposure to APFO. A summary of resulu of employees with identified 

APFO expo!ure potential the 199S, 1989-90. 198S.and 19S. volunteer sampling evenu is 

in the table below. Due to significant job assignment movement during this period of 

· · · · :J time. analysis of trend! of Q.ata are difficult. The data in the table below prior to 199S are 

for employees included in the 199S sampling data so that comparisons of relative levels 

of APFO in blood serum can be compared. The entire data set of blood concentrations is 

available upon requesL 

Year II of Minimum Concentration Maximum Mean 
Samples (ppm) Concentration Concentration 

(ppm) (ppm) 

199!5 73 0.12 4.S U7 
1989-90 23 0.4 8.!5 3.13 

198!5 21 0.06" 18~ 2.44 

1984 19 0.07 24" 3.82 

• ThiJ iDdi'ridual - worltina in a job 11181 t. APR> e:tpotW'II poc.entill • dill tim. of dill samp ... 

'llrit iDdividual c0111iMndy lw twd the hilftal blood concenll"ltioa of APPO since APPO speciftc: 

sampiel _.. taba. Thia employee left aa APFO exposunt potencial asaipmeat in 1991. 1111995 !hia 

employee'• blood MN111level- •.4ppm. 

c c I I I ...... ldl~ a.dacf8d 
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